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2Abstract:
Technologyinsciencehadmadeitapossibilityforthosewith"defective"genes
tolivea"normal"life. Thispaperexaminesotherworksof literatureandfocusesonthe
impacthatgenemanipulationwouldhaveoncertaingroupsofpeople,particularlythose
whoaredeaf Argumentscouldbemadeforandagainstmanipulationreliminating
certaingenes,includingdeafness.Majoradvancesinthefieldofbio-medicineare
drasticallychangingourworld.Whatwethoughtwouldneverbepossibleisnowa
reality.Fromwhatseemsitcouldcomeoutofascience-fictionnovel,theadvancement
inthenameof scienceandmedicinehasenormousimplicationsonoursociety.Decades
aheadofourtime,theUnitedStateshadmaderapidmovementsinordertodecodeour
humanmakeup.
Proiectoverview:
AccordingtotheHumanGenomewebsite,theU.S.HumanGenomeProjectis
a13-yeareffortcoordinatedbytheDepartmentofEnergyandtheNationalInstituteof
Health.Theprojectwasoriginallyplannedtolast15years,buteffectiveresourceand
technologicaldvanceshaveacceleratedtheexpectedcompletiondateto2003
(http://www.oml.gov/hgmisD.Thegoalsofthisprojectweretoa)identifyallthe
approximately30,000genesinthehumanDNA,b)determinethesequencesofthe3
billionchemicalbasepairsthatmakeuphumanDNA, c)storethisinformationi
databases,d)improvetoolsfordataanalysis,e)transferrelatedtechnologiestothe
-- - - -- - --
3privatesector,andf)addresstheethical,egal,andsocialissues(ELSI)thatmayarise
tromthisproject(http://www.oml.govlhgmisD.
Withthesenewadvancementscomethesocialresponsibilityhatmanyfeelis
necessary.Miringoff(1991)writesthathedefinitionofgeneticwelfareasdescribedin
herbook,TheSocialCostsa/GeneticWelfare,asthedesire"toimprovethehuman
conditionthroughgeneticandreproductiveintervention.Itsproponentsarethosewho
seektomodifythegeneticfoundationofhumanlifeandtobringaboutahealthier
society,withfewerhumanproblems." Weinberg(1977)supportedthatheideaofa
quick"technologicalfix"tooursocialproblems,uggestingthatformanysocialissues,
technologicalpproacheswouldbebothmoreeffectiveandefficienthanexpensive
socialinterventions.A question,however,thatseemstoappeartrequentIy,ishowmuch
thisquickfixwouldimpactinfindingcuresforcancer,fordiseasessuchasParkinson's,
oreliminatinggenesthatcantreethepersontromalife-longstrugglewithphysical
conditionssuchasobesity.
Geneticscientistsuseamethodknownasgenemapping.Genemappingisa
techniqueusedtofindthepreciselocationofgenesonchromosomes
(http://views.vcu.edu/-nance/genemap.html).InI997,researchers,withthismethod,
firstidentifiedageneticauseofnon-syndromicdeafness,hearinglossthatisthe
patient'sonlyabnormality.Sincethen,29genesthatcausenon-syndromicdeafnesshave
beenlocated(http://uihealthcare.com/news/2002/1O 4/genediscovery.html).
Diagnosingnon-syndromicdeafnesshasgonethroughrapidchanges.Screening
fordeafnesshasbecomeapartoftheprocessofdiagnosingdeafness.Priorto1997,in
mostinstances,theonlywaytodiagnosenon-syndromicdeafnesswastoexcludeall
4otherpossiblecausesofdeafness
)(http://uihealthcare.com/news/2002/10/14/genediscovery.html.InthestateofIowa,90
percentofnewbornsaretestedforhearingloss.
In recentyears,scientistshaveidentifiedthegenethatwhenmutated,causesnon-
syndromicdeafness.Connexin26,alsoknownasGJB2,isthenamegiventoaparticular
genewhichwhenmutatedisknowntocausenon-syndromicdeafness.It isautosomal
recessivemutation,whichmeansthatwocopiesofthegenemustbepresentinorderfor
deafnesstooccur.Connexin26wasthefirstgenetobeidentifiedforanon-syndromic
formofdeafnessinthe1990's. It isconsideredtobeoneofthemostimportant
breakthroughsinthegeneticsofdeafnessasit isthoughtresponsibleforthemajorityof
casesofrecessive,non-syndromicdeafnessand30-40%ofallchildhoodeafnessin
somepopulations(www.deafgene.info/connexin26.html).
Thesearchforandpotentialpplicationsofmappingthedeafnessgeneisanissue
thatisbeingintenselydebatedbetweentwocultures-thehearinganddeafcultures.For
mostminoritygroups,it isdifficultomakenecessarychangestoconformtoalarger
majority.Thedeafminorityisnoexception.Fordeafpeople,conformingtothehearing
majoritywasmostoftenassociatedwithoralism.Duringthemid-nineteenthcentury,the
majorityhearingsocietybelievedthatif deafpersonscouldlearntospeak,theywould
becomeducatedandmoreabletofitintothehearingworld.AlexanderGrahamBell
wasanimportantfigureintheoralistmovement.Hesupportedtheideathatbeingdeaf
wasbeing"defective".Ironically,hismotherandwifeweredeaf."In 1883,Bellwrotea
papertitled'MemoirsUpontheFormationoftheDeafVarietyoftheHumanRace.' In
it,heclaimedthata"defectivedeafracewasemergingandgrowingstrong"(Bahan,
- - --
51989).Bellstronglyopposedmarriagesbetweendeafpeopleforthefearofspreading
deafness.Bayton(1993)writes,"thereasonsfortheturnagainstsignlanguagewere
manyandcomplex,butamongthemwastheinfluenceofthenewtheoriesofevolution.
Evolutionarytheoryfosteredaperceptionofsignlanguageof signlanguagesa inferior
tospokenlanguages,fitforonly'savages'andnotforcivilizedhumanbeings.Oralists
chargedthatheuseofsignlanguagedamagedthemindsofdeafpeople,interferedwith
theabilityofdeafchildrentolearnEnglish,andreducedthemotivationofdeafstudents
toundertakethedifficultbutintheirview,crucialtaskoflearningtocommunicateorally.
Theysoughtthecompleteabolitionof signlanguageintheschoolsinhopesthatitwould
thendisappearITomtheuseoutsideoftheschoolsaswell." It isimportanttounderstand
theoralismmovementasanindirectlinktothecurrentmovementofgenemanipulation
becauseasMiringoff(1991)writes,"increasingly,weareperceivingthegeneticallyill
anddisabledasindividualswhoshouldhavebeenprevented-neverborn.Thus,our
societalobligationstothemappearextraneous,unnecessary,'aburden'weneednot
bear." Isgeneticalterationanotheroralistmovement?
Proiectobiectives:
Thefocusofthisprojectistodoaliteraturereviewofthetopic"geneticsandits
socialandeducationalimpactonthedeafcommunity."Othergeneticallybased
disabilitiesthathaveadeafnesscomponentwill alsobediscussedinthispaperincluding
Usher'sSyndromeandWaardenburgSyndrome.Usher's yndromeisthemostcommon
eye/eardisorderwhichisthecauseof3-6%ofearlyonsetdeafness.PeoplewithUsher's
syndromealsosufferITomRetinitispigmentosa,whichprogressivelyleadstoblindness.
6It isalsoanautosomalrecessiveconditionwhichmeansyouneedacopyofthemutated
geneITombothparentstodevelopit.ManypeoplewithWaardenburg's(WS)have
differentcoloredeyesandalsodistinctivecoloringofthehair.ThisisbecausetheWS
geneaffectspigmentation.PeoplewithWSareknowntohaveacertaintypeoffacial
structure,usuallyonlyrecognizedtothetrainedeye.Themainfeatureisthatheeyesare
furtheraparthannormal.ApproximatelyhalfofthepeoplewithWShavehearing
problems(http://www.deafgene.info/syndromic.html#Ushers).Asaresult,US andWS
arecommonlylinkedwithintheDeafpopulation.
Geneticshasbeenanintenselydebatedtopicwithinthepastenyearsduetothe
majoradvancessciencehastakentoachieveitsgoalinmappingoutourDNA code.This
literaturereviewwill delveintotheissueofmoralandethicalissuesthatwill impactnot
onlyindividuals,butentirefamilies,educationalsystems,andaculture.Inanarticle
writtenbyLizaMundyintheMarch31,2002issueoftheWashingtonPost,shewrites
aboutadeafcouplewhowaslookingforamalespermdonorwhowasdeaf They
wantedtheirchildtobedeaf R.AltoCharo,aprofessorof lawbioethicsatthe
UniversityofWisconsin,whostatedthat"I thinkallofusrecognizethatdeafchildren
canhaveperfectlywonderfullives.Thequestioniswhethertheparentshaveviolatedthe
sacredutyofparenthood,whichistomaximizetosomereasonabled greethe
advantagesavailabletotheirchildren.I'mloathtosayit,but1thinkit'sashametoset
limitsonachild'spotential."Twiss(1974).Miringoffstates,"individualsare
increasinglyseenashavingarighttogenetichealth;parentshaveadutytoensurethis
outcome."Dowehavetherightopickandchoosethetypesofbabieswewant?What
will betheimpactonsocietyif acouplecanpickandchoosethephysicalmakeupoftheir
- --
7child?Howdoweaddressthe"positiveugenics",wheretheeliminationofdefective
genescanbeanoption?
Thisliteraturewill examinewhatthatimpactis frombothsides.Howwillthis
haveanimpactondeafculturesocially?Will thedeafchildbebetteroffnotbeingdeaf
forthereasonthatCharoclaims,"individualpotentialwill belimited?Whatabouthe
impactofgeneticsonpeoplewithotherdisabilities?Inwhatwayswill theybeaffected
bytechnologicaldvancements?
Whatthispaperistoaccomplishistoilluminatetheimpacthatgenealtering
wouldhave,especiallyindeafcommunities.Becauseofthemajoradvancesthat
scientistshavemadeinthefieldofgenetics,it isimportanttounderstandwhatrolethis
will playinthesocietyoftodayaswellastomorrow.Whatwill thisdototheircultural
values?
Anotherobjectiveofthispaperistolookatthepossibilitiesofapplyingmodern
technologysuchasscreeningforaperson'spotentialforadisability.TheNational
ReferenceCenterforBioethicsLiteraturelistsfivetypesof screeningmethods.Thefirst
methodisprenataldiagnosis,whichismadeusingamnioticfluid,fetalcells,ormaternal
bloodcellsobtaineduringamniocentesiste ting;alphafetoproteinassaysorchronic
villussampling;orultrasoundtomography,whichcreatesfetalimagesonascreen.The
secondtypeisnewbornscreening,whichinvolvestheanalysisofbloodortissuesamples
takeninearlyinfancyinordertodetectgeneticdiseasesforwhichearlyinterventioncan
avertserioushealthproblemsordeath.Newbornscreeningfirstcameintouseinthe
early1960'swiththeabilitytotestnewbornsforararemetabolicdisease,
phenylketonuria(pKU). Thethirdtypeofscreeningmethodiscarrierscreening.This
--- - -
8identifiesindividualswithageneorachromosomeabnormalityhatmaycauseproblems
eitherforoffspringorthepersonscreened.Thetestingofbloodortissuesamplesmay
indicatetheexistenceofaparticulargenetrait,changesinchromosomes,orchangesin
DNA thatareassociatedwithinheritediseasesinasymptomaticindividuals.Thefourth
typeofscreeningisforensictesting.Thismethod,thenewestareatouseinformation
obtainedfromgenetictesting,seekstodiscoverageneticlinkagebetweensuspectsand
evidencediscoveredincriminalinvestigations.Finally,susceptibilityscreeningisused
toidentifyworkerswhomaybesusceptibletotoxicsubstancesthatarefoundintheir
workplaceandmaycausefuturedisabilities.Withtheexceptionofforensicscreening,
prenataldiagnosis,newbornscreening,carrierscreening,andsusceptibilityscreeningcan
allapplytothispaper.
Imoortanceoftheoroblem:
Withthemajoradvancementsin cience,thestudyofgeneticsandhearinglossis
animportantone.TheHarvardMedicalSchoolCenterforHereditaryDeafnesstates
that"theknowledgenotonlyallowsdoctorstoinformfamiliestheirchancesofhaving
childrenwithhearingloss,butitcanalsoinfluencethewayaperson'sdeafnessi treated.
Butisdeafnessaproblem?Groce(1985)writesthat"deafnessonMartha'sVineyard
wasseenassomethingthatjust'sometimeshappened'~anyonecouldhaveadeafchild.
Weknowthat90percentofdeafchildrenhavehearingparents.
Muchhasbeenwrittenaboutscreening,notonlyinnewborns,butintermsof
employment.Annaswrotein1987,"yourgeneticprofilecouldbeusedfortherestof
yourlifetodeterminewhoyoumarry,whatjobstoapplyfor,andforinsurance
companiestodecideif youareagoodrisk".
9
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OriginsofDeafness
Theoriginsofdeafnessareunknown.BoththeOldTestamentandNew
TestamentoftheBiblecontainsignificantreferencestodeafpeople(VanCleve&
Crouch,1989).DeafcommunitieswerenotprevalentinAmericauntiltheconcentration
ofdeafpeopleonMartha'sVineyard.By 1710,allofthe48majorfamiliesontheisland
hadarrived(Groce,1985).ButbecauseMartha'sVineyardwasisolatedtromthe
mainland,manypeopledidnottraveloffoftheisland.Manytravelerswhopassed
throughtheVineyardfeltadistinctcharacteristicaboutheisland.In 1782,Crevecoeur
wrote:"WhereeverI wentI foundasimplicityofdictionandmanners,rathermore
primitiveandrigidthanI expected;andI soonperceivedthatitproceededtromtheir
secludedsituationwhichhadpreventedthemtrommixingwithothers"([1782]1957:
128).GrocenotesthateventodaymanyIslandersventuretothemainlandonlyrarely.
Thisseclusionledtoadecreaseinmarriagesandinteractiontrompeopleoffofthe
island.
SinceMarthaVineyard'sisolationwasafactorinthesizeofthepopulation,the
geneticstructureofthesecondgenerationresidentsandgenerationsthereafter,were
different.Becausemarriagebetweencousinswaspermitted,andbecausetherewasvery
littlenewbloodtochosetromonarelativelyisolatedisland,asgenerationspassed,lives
ofthedescentontheVineyardbecamentangled(Groce,1985).Herstudyofthe
geneticsoftheVineyardeafnessledtothenotionthatbythelate1700'softhosewho
weremarried,over96%marriedtowhotheywerealreadyrelated.Withinthree
generations,nearlyeveryIslandfamilywhoseancestorswerenottromKent,England
waslinkedtoaKentishfamilybyatleastonemarriageandoftenadozenmore.She
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goesontostatethatasinbreedingcontinuedfromgenerationtogeneration,thefrequency
ofthegenefordeafnessinthepopulationwouldbeexpectedtoincrease.Andinfact,the
numberofdeafindividualsbornontheIslanddidrisegraduallyfromthelateseventeenth
centuryon,peakingin 1845.
TheVineyardphenomenonbecameamuchtalkedaboutsubjectwithinthe
sciencecommunities.Although,thedeafnessthatoccurredontheVineyardwasnot
linkedtohereditarybutratherinbreedingamongthesmallpopulation,anIrishotologist
namedWilliamWildechangedthatnotion.He,fromananalysisofplannedquestions
abouthedeafwhichwereincludedintheIrishcensusof 1857,wasthefirstotologistto
acknowledgethatheredityisacauseofhearingimpairmentsinman.Thesetof
prospectivequestions,theanalysisofwhichprovidesinformationastotheroleof
heredityinhearinglosswere(Rubin,1991):
Whetherthepersonwasborndeafanddumb,or becamesoafterward?
If borndeafanddumb,towhatcausesucha defectis attributedbyfriendsor
relatives:whethertofrighthereditydisposition,or thenearrelationshipof
parentsuchastheintermarriageofcousins,etc?(Wilde,1853).
If Wildewasthefirsttousetheconceptthatheredityisacauseofhearingimpairments,
thenextstepforhimwouldbetoexamineunionsbetweendeafpeopleanditsresults.
Wildefoundthatin77marriagesbetweenadeafandhearingperson,therewas1deaf
childoutof 182,or0.12%,whichwastwicetheratefoundinthegeneralpopulation
(Rubin,1991).Wilde'sfindingsalsopointedoutthatfivemarriagesbetweendeaf
people,whichproduced14children,oneofwhichwasdeaf(7.1%oftheoffspring
--
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affectedattheratedof 100timesthatofthegeneralpopulation).Heconcludedfromhis
findingsandsurveysthat:
"Thetransmissionof diseasesbyhereditytaintorfamilypeculiarity...is very
manifestamongthedeafanddumb"(Wilde,J 853).
Marriagewithinthedeafcommunitieswasftighteningtomanypeople.Becauseofthe
vastamountofpeoplewhoweredeafonMartha'sVineyardandthehighrateofdeafness
foundintheIrishpopulation,thesecondhalfofthenineteenthcenturywouldprovetobe
thegenesisofdeafness.In 1883,twoimportantpublicationswereintroducedconcerning
thegrowingconcernofheredityanddeafness.ThefirstwasbySirFrancesGalton,a
cousintoCharlesDarwin,whocoinedtheterm'eugenics'inhiswork,titledInquiries
intotheHumanFaculty.Heintroduceseugenicsasimprovingsocietybyselective
humanbreeding.ThesecondpublicationwasA.G.Bell'sfamousMemoiruponthe
FormationofaDeafVarietyoftheHumanRace.Thiswasastudysuggestingthat
hearingsocietyshouldtakemeasurestopreventdeafpeoplefrommarryingeachother.
Bellwasaprominentfigurewholedthemovementof"cleaningup"thedeafnessin
people.Bell lookedattheuniquecaseoftheVineyardeafnessforhispublication.
"AlthoughedidnotunderstandhowtheVineyardeafnesswasinherited,Bellseemsto
havebeenconfidentthatheproblemwastiedtoheredity,andhearguedthatmarriages
betweendeafindividualsshouldbediscouragesbecauseofthelikelihoodofdeaf
offspring.If deafnessoccurredatsuchahighrateinapopulationsuchasthaton
Martha'sVineyard,hewarned,groupingdeafchildrentogetherinresidentialschools
wouldonlycompoundtheproblembyencouragingevenmoremarriagebetweendeaf
partners,eventuallyeadingtoawholerace,of ,variety'ofcongenitallydeafpeople"
-- --
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(Groce,1985).Bellwouldprefertouserepressivemeasurestopreventtheintermarriage
ofthedeafinordertoridtheworldofthis"evil",butdoesnotthinkthathisispossible.
Hedoesbelievethatlegislationshouldbeenactedtoforbidmarriagebetweenpersons
eachofwhomhasmorethanonedeafmuteinthefamily(Rubin,1991).Because
legislationwasnotsomethingBellthoughtwouldpass,hissolutionwasto1)Determine
thecausesthatpromoteintermarriagesamongthedeafanddumb;and2)removethem
(Bell,1908).Withhispublication,Bellhadsetoffapanicwithinthedeafcommunities.
Bell'sstanceondeafnessi somewhatpuzzlingconsideringhismother,Eliza
Bell,andwife,MabelHubbard,werebothhearingimpaired.Manyindividualscitethat
eitherparents'orasiblingisthereasontoworkwiththedeaf However,Bellwent
againstthegraininatirelesseffortopromoteoraleducationdespitehavingadeaf
motherandwife.Bell'searlyinfluenceintoteachingspeechwasthroughisfather,who
wasanelocutionist,ateacheroforaldelivery,includingvoicecontrolandgestures.Bell
wasastrongadvocateoforalteachingsandspeechanddespisedsignlanguage."Therest
ofhisagendaistoeliminatesegregation,signlanguage,anddeafteachersofthedeafby
usingsmalldayschools(mainstreaming)andintensiveoraleducation"(Rubin,1991).
Bell'sstandingwiththedeafcommunitywasclearlynotofagoodnature.Tothedeaf
community,attemptsoeliminatesignlanguageweretantamounttostrippingthemof
theiridentity,theircommunityandtheirculture.TheyhatedBellforit. "Belllamented
hispoorstandingwithinthedeafcommunity,buthisconvictionswerenevershaken"
(Winefield,1987).
Closetotheturnofthenineteenthcentury,Bellandthedeafcommunitieswere
greatlydebatingovermarriagewithinthedeafcommunities.A vicepresidentand
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professorofforeignlanguagesatGallaudetCollege(GallaudetCollegebecameGallaudet
Universityin 1986)namedEdwardAllenFayproducedastudythatwouldexamine
everydeafmarriageinAmerica ndCanada.ItwastitledMarriagesoftheDeafin
America:anInquiryConcerningtheResultsofMarriagesoftheDeafinAmerica.Fay
wantedtoendthefeudbetweenthetwoandalsotoclarifythetruequestionsofheredity
anddeafmarriages.Hesentblank"marriagerecords"to"headsofschoolsforthedeaf,
thedeafthemselves,andtheirrelativesandfriends"(Fay,1896).Withthisdata,Fay
hopeditwouldleadtoanswerstofourquestionsheproposed.Theywere:
1. Aremarriagesofdeafpersonsmorelikelytoproducedeafoffspringthan
ordinarymarriages?
2. Aremarriagesbetweentwodeafpersonsmorelikelytoproducedeaf
offspringthanmarriagesbetweenadeafandhearingperson?
3. Arecertainclassesofdeafmorelikelytohavedeafoffspring?
4. Aremarriagesbetweendeafmoreorlesshappythanmarriagesbetweenadeaf
andahearingperson?(Fay,1898).
TheresultsfromthisambitiousstudyproduceresultsthateasedthepaniccreatedbyBell
(VanCleve& Couch,1989).Fayreceived4471responsestohissurvey.Fayeliminated
thosemarriagesinwhichthehearingstatusofthepartnerwasnotknownandthoseof
lessthanoneyear'sduration.Threethousandseventy-eightmarriagesremained,which
hadproduced6782children.Thefindingswerethat100.10ofthemarriagesproduced
affectedchildrenand9%ofthechildrenwereaffectedbutmost(>75%)ofthechildren
werehearing.TABLE 1givesthedataofPercentagesofAffectedOffspringfromDeaf
Marriages.
--
15
Deafanddeaf
Deafandhearin
Deafandunknown. DataftomFay,1898
PercentofOffspring
Deaf
8
10
5
Theprevalenceofaffectedchildrenfromthemarriagesbetweentwocongenitallydeaf
andtwowhoareadventitiouslydeafisgiveninTABLE 2.
Congenitalandcongenital
Adventitiousandadventitious. DataftomFay,1898
PercentofOffspring
Deaf
26%
2%
"Faypointedoutthatheratesofthecongenitaldeafhavingadeafchildareabouthe
samewhetherornottheymarryadeaforhearingperson:34.3/100and30.8/100live
birthsrespectively.Thesituationwasdifferentfortheadventitiousdeaf,forwhenthey
marriedanotheradventitiousdeaf,therateofdeafnessintheoffspringwas2.4/100and
whentheymarriedahearingpersontheratewas5.2/100.Fayidentifiedthatasignificant
factorforhavingadeafchildwasthehistoryofdeafnessinthefamily"(Rubin,1991).
Fay'sfourthquestiondiscusseshappinesswithinthemarriages.Wasthereany
differenceinhappinesswhenadeafpersonmarriedanotherdeafpersonincomparison
withwhenheorshemarriedahearingperson?Thedatagatheredbythequestionnaire
duringthelastdecadeofthenineteenthcenturyintheUnitedStates,inaperiodinwhich
divorceand/ormaritalseparationwereuncommonandinthemaindeprecated.Table3
showsthedataofPrevalenceofSeparationorDivorceinDeafMarriages.
16
3242
894
335
4471
* DatauomFay,1898
Fayconcludedthat"it isexceedinglydangerousforadeafpersontomarryablood
relative,nomatterwhathecharactero degreeoftherelationshipsmaybe,andnomatter
whethertherelativeisdeaforhearing"(Fay,1897).
Thebeginningofthetwentiethcenturysawmanychangesingenetics.Gregor
Mendel'sfindingsbecamewhatweknowasmodemgenetics.Itwasonlyseventeen
yearspriorthatGaltonhadfirstusedtheconceptofeugenics.Eugenicsbecamea
popularfieldinsciencebecauseofpeoplelikeBellandGalton."IntheUnitedStates,
eugenicswasbecomingincreasinglypopularduetothefactthateugenicistsbelievedthat
theincreaseofforeignandinferiorpopulationspreventedhumanadvancement"
(Friedlander,2002).ThiswastrueinGermanywhenHitlerbecameChancellorof
Germanyin 1933andpopularizedeugenicsbyattemptingtocreateaperfectrace.He
wantedtocreatetheperfect"Aryan"race-blondehair,blueeyes."OnJuly 14,1933,just
four-and-a-halfmonthsafterassumingpower,Hitlerandhiscabinetpromulgateda
sterilizationlawforpersonsufferingITomavarietyofmentalandphysicaldisabilities,
andintheprocessdefinedthegroupstobeexcludedITomthenationalcommunity"
(Friedlander,2002).Thelawdefinedaperson"sufferingITomhereditarydisease,"and
thusacandidateforsterilization,asanyoneafflictedwithoneofthefollowing
disabilities:
-
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1) congenitalfeeblemindedness
2) schizophrenia
3) foliecirulaire(manic-depressivepsychosis)
4) hereditaryepilepsy
5) hereditarySt.Vitus'sDance(Huntington'schorea)
6) hereditaryblindness
7) hereditarydeafness
8) severehereditaryphysicaldeformity
. 9) severealcoholismonadiscretionarybasis
(fi-omGutt,Rudin, & Ruttke,1934)
--- --
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GeneticScreening
A controversialpracticeindeterminingat-riskfetusesforpossibledisordersi
calledgeneticscreening.Nowthatgeneticistshaveidentified29genestocausenon-
syndromicdeafness,geneticscreeninghasbecomeanimportantpartoffamilycareand
planning.AttheUniversityoflowaHealthCare,cliniciansintheDivisionofPediatric
Otolaryngology,inconjunctionwiththeMolecularOtolaryngologyResearch
Laboratories,providegenetictestingfor800familieseachyear.Resultsofgenetic
testingcanprovidehelpfuldiagnosticandprognosisinformationtothesefamilies
(www.uihealthcare.com/news/news/2002/10/14geneticdiscovery.html-Feb8,2003).
Whyisthisacontroversialprocedure?Earlier,itwasstatedthatMiringotI's
(1991)definitionofgeneticwelfareinherbook,TheSocialCostsofGeneticWelfare,is
definedasthe"desiretoimprovethehumanconditionthroughgeneticandreproductive
intervention.Itsproponentsarethosewhoseektomodifythegeneticfoundationto
humanlife,tobringaboutahealthiersocietywithfewerhumanproblems".Forthedeaf
community,thisiscontroversialbecausetheydonotviewthemselveshashavingsome
sortofdefectwithintheirgenes.Manydeafparentswithdeafchiidrendonotuseany
sortofhearingaidorcochlearimplanttohelpthemhear.Beingdeafisbeingapartof
thecommunity.In thearticle£romVI HealthCare,Dr.RichardSmith,theSterba
HearingResearchProfessoratVI RoyJ. andLucilleA. CarverCollegeofMedicine,and
thedirectoroftheMolecularOtolaryngologyResearchLaboratoriesnotesthat"while
hearingparentsofadeafchildmightseektreatmentsuchashearingaidsandcochlear
implants,thesituationmaybedifferentfordeafparentsofadeafchild.Peoplewhoare
borndeafandidentifythemselveswiththeDeafcommunityconsiderdeafuessanintegral
-- ---
19
partoftheirculture,andtheirlanguage(signlanguage)issimplyanotherlanguagelike
EnglishorSpanish.TheDeafcommunitydoesnotbelievethatdeafnessi somethingto
betreated"(www.uihealthcare.com/news/news/2002/10/14geneticdiscovery.html-Feb8,
2003).A recentcaseofthiswasbroughtaboutbyacoupleinBethesda,Maryland,
SharonDuchesneaundherpartnerCandanceMcCullough.LizaMundyfromThe
WashingtonPostreportedastoryonSharonandCandanceandtheirquestforadeafa
babyonMarch31,2002.Botharedeafandwere"trying"tohaveadeafbaby.They
wenttothelocalspermbankhopingtheywouldprovidespermthatwouldgivethema
deafbaby.Whentheyweredenied,theyaskedafamilymalefriendtobethedonor.He
agreed.Mundylaterwritesthat"itmayseemashockingundertaking:twoparentstrying
toscreeninaquality,deafness,atatimewhenmanyparentsareusinggenetictestingto
screenoutasmanydisordersassciencewill permit.DownSyndrome,cysticfibrosis,
early-onsetAlzheimer's-everyday,itseems,there'snewsofyetanotherdisorderthat
canbedetectedbeforebirthandeliminatedbyabortion,manipulationif theembryor,in
thecaseof invitrofertilization,destructionofanembryo.Thoughmostdeafnesscannot
beidentifiedortreatedthisway,itseemsafetosaythatwhenorif itcan,manyparents
wouldseektoeliminateadisabilitythataffectsoneoutof 1000Americans."
"Earlyidentificationofahearinglossmakesitpossibletoprovidethefamilywith
geneticounseling,andwhenneededtoevaluatethechildforassociatedconditionsthat
arefrequentlypresentinchildrenwithhereditaryhearingloss"(Roizen,1996).Usher's
syndrome,whichwasmentionedearlier,is foundamongthedeafpopulation.Usher's
syndrome,anautosomalrecessivedisorder,consistingofcongentialdeafnessand
progressiveblindnessduetoretinitispigmentosaandaccountsforhearinglossin4
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percentofchildrenwhoarecongenitallydeaf(Molleretai,1989).Theargumentfor
havingscreeningistoprovidethefamilyaplannotonlyforthechild,butforthemas
well.
Of course,newbornscreeningisnot100percenteffective.Mauketai,(1991)
writethatwhenallchildreninaneonatalpopulationwhohaveindicatorsforhearingloss
arescreened,hereditarycausesaccountformostofthehearinglossidentified.Roizen
(1998)goesontosaythatmanyofthechildrenwithgeneticdeafnessdonothavea
familyhistoryofhearinglossandtherefore,will notbeidentifiedbyanindicator.She
continuesthatmostofthechildrenwithrecessivegenetichearinglossarenormalin
appearance,cognitivelynormalandnotadmittedtoaneonatalintensivecareunit
(NICU),sotheyarenotlikelytobeidentifieduntiltheirlanguagedelaysorlackof
responsetosoundisnoticed.Universalneonatalscreeningistheonlywaythata
majorityofthesechildren,whichrepresentalargepercentageofthechildrenbornwith
hearinglosswill beidentified.
Geneticscreeningpresentsaquestion-howeffectiveisit? Roizen(1998)writes
that"mostNICU's screentheportionoftheirpopulationwhohaveindicatorsforhearing
lossortheyscreenallNICU graduates,meaningbabiesthathavemovedoutofNICU's."
However,Eaveyandcolleagues(1995)havedetermined"fromastudyoftheirNICU
graduatesthatrelianceonriskfactorstoidentifywhichchildrenshouldbescreenedfor
hearinglossis inadequateandthateachNICU survivordeservesaudiometricevaluation.
If everyNICU graduatehadhearingscreeningpriortodischarge,wewouldstillmiss
mostofthechildrenwithhearinglossthatcouldbeidentifiedininfancy."In another
studydonebySteinetai,(1990),"approximatelyonethirdofyoungchildrenwith
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hearinglosswereNICV graduateswhiletwothirdswerebabynurserygraduates.""If
onlythechildrenwhoaregraduatesofNICV's arescreenedforhearingloss,twothirds
of infantswithhearinglosswouldbemissed"(Roizen,1998).
--- --
22
Usher'ssyndrome:
Usher'ssyndromeisanautosomalrecessivedisordercharacterizedbyhearing
lossandretinitispigmentosa(RP). RP isaneyedisorderthatinvolvesnightblindness,
progressivelossofperipheralvisionandaneventualvariablelossofcentralvision.
DuncanetaI,(1988)listsixspecificfeaturesassociatedwithRP:
1) nightblindness
2) lossofperipheralvisualfield
3) preservationfgoodvisualacuityuntillateinthecourseofthedisease
4) changeintheconsistencyofvitreous
5) Bonespiculepigmentation-atypeofscartissueintheretina
6) Narrowedretinalbloodvessels
Notallofthesecharacteristicsarenecessarilypresentinalleffectedpatients."While
hearinglossiscongenital(i.e.presentatbirth),thesymptomsofRP are&equentlynot
apparentuntiltheteensortwenties"(Duncan,etal.).TypeI usher'syndrome
characterizedbyaprofoundhearingloss,vestibulocerebellarataxia,andretinitis
pigmentosa.TypeI usher'syndromepatientseldomhaveanyresidualhearing,rarely
usingheaingaidsandalwayshavepoorspeech.TypeII, inwhichHallgrendiscusseshas
amilderhearingloss,normalvestibularreflexesandretinitispigmentosa.TypeII shows
aslopinglosswhichismilderinthelower&equenciesandmoresevereinhigher
&equencies;mostypeII patientsbenefit&omhearingaidsandcaneffectivelyuseoral
communication.A majorcharacterizationdifferencebetweentypeI andtypeII isthe
presenceorabsenceofvestibularresponses.ThevestibularsystemintypeI usher's
syndromepatientsi non-functional,whileitappearstobenormalinalltypeII patients.
Waardenbul"2Syndrome:
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DiscoveredbyWaardenburgin 1951,hedescribeditasahearinglosswith
varyingcombinationsofwhiteforelock,heterochromiairides(differentcoloredeyes),
andleukoderma(whiteskinpatches),inheritedasanautosomaldominantsyndrome.WS
accountsforabout2percentofthecongenitallydeaf.Eachofthesecharacteristicswill
bebrieflydescribed.
KonigsmarkandGorlin(1976)describeWSasthewhiteforelock(poliosis)
originatingatthehairlineinthemiddleoftheforeheadandcontinuingposteriorly.It is
foundin20-40percentofthepatients,varyingfromthewidthofonlyafewhairstoa
largewhiteforelock.Reedetal(1967);Aries(1971)describethecharacteristicofthethe
forelockasdistinctivelywhite.However,theforelockmayberedorblackand
sometimesit isatthesideorthebackoftheheadratherthaninthefrontmidline.
DiGeorgetal,(1960)explainsthatheforelockmayvaryinsizefromafewhairstoa
largeclump,andif presentatbirth,itmaypersistordisappearonlytoreappearlater,
usuallyintheteens.Fraiser(1976)writesthathegrayingofthehairbeforetheageof30
iscommon;completedepigmentationmayoccurintheteensandthehairmaybesparse
andofpoorquality.Pigmentationdefectscanaffectheeyebrows,eyelashesandbody
hairaswellasscalphair. WSispresentinabout15percentofaffectedpersonswith
skinpigmentarychangesrangingfromsmallareasofvitiligotodepigmentationwith
patchyareasofpigmentationhavingbeenobserved.Also,over20percentofthose
affectedhavesomehearingloss.Theextentofthelossisquitevariable,rangingfromno
measurableclinicaldeafnesstoseverecongenitalunilateralorbilateralsensorineural
deafness.
- --
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ReedandNewtondescribeirisheterochromiamaybecompleteorpartial.
Completeheterochromiairidesiseachirisbeingadifferentcolor.Partialheterochromia
isthedifferentcoloredareaoftheirisis sharplydemarcatedandisusuallybutnot
invariablyaradicalsegment.
AnothercharacteristicofWSis leukoderma,orwhiteskinpatches.Reedand
Newtondefinethisashypopigmentationoftheskiniscongenitalndmaybefoundon
theface,trunk,orlimbs.Itmaybeassociatedwithanadjacentwhiteforelock.Newton,
etaI,(1994)writethatpigmentationabnormalitiesaremorelikelytobeassociatedwith
severeorprofoundhearinglossthanwithnormalhearing,andthelikelihoodofasevere
sensorineurallossincreaseswiththenumberofpigmentationdefectspresent.
Arias(1971)dividesWSintotwotypes:
1) TypeI WS(WS1)-withdystopia
2) TypeII WS(WS2)-withoutdystopia
ThecombinationofWS1withlimbabnormalitieshasbeencalledtheKlein-
WaardenburgSyndrome,orTypeill WS(WS3).Veryfewcaseshavebeenreported
(Reed& Newton).Shahetai,(1981)describedaseriesofIndianinfantswith
Hirschsprungdiseaseandwhiteforelocks.Thiscombination,apparentlyinheritedasan
autosomalrecessivecharacter,hasbeencalledtheShah-WaardenburgsyndromeorType
IV WS (WS4).
-----
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EthicalIssues
To demonstrateadvancementsingeneticengineeringinaneffortocreatethebabywe
wantorthe"perfect"child,onewayistheselectionofthebaby'sgender.IntheJanuary
26,2004issueofNewsweek,acouplelivinginGillette,Wyominghavethreesons.The
motherofthethreeboyshasalwayswantedagirl. Shestumbleduponawebsitefor
FertilityInstitutesinLosAngeles,wheretheyusesaprocesscalledpreimplementation
geneticdiagnosis,orPGD. Thepurposeofthisistocreatembryosoutsidethewomb,
thentesthemforgenderwithalmost100percentcertainty.Themother,withherthree
boys,isnowpregnantwithtwingirls.
Thereasongenderselectionwasmentionedfirstisthatgenderselectionraisesan
issueingeneticengineering.Wheredowe,asasociety,drawtheline?Arewegoingto
useittoeliminatecertainkindsofgenes?Arewegoingtouseisonlyif coupleswanta
boyorgirl?Havingaboyorgirlisnotadisease.Canwethenusegeneticalterationi
thatsenseof selectingenders?Whatabouthosewithdisabilities-arewegoingtoalter
theirgenesaswell?Howwouldthehearingworldlabelthosewhoaredeaf?Thereisa
tremendousdebateamongthesetwogroupsofpeople,thedeafandhearing.Thehearing
worldwouldlabelsomeonewhoisdeafassomeonehavingadisability,whereasthedeaf
worldidentifiesdeafnessaspartoftheiridentityandculture."I seethegoalinthe
scientificommunityosolvethe'disease'theycalldeafness"(Bahan,1989).
Whyistherethisdesiretocreatethe"perfect"humanbeing?Whyeliminate
"disabilities"fromthehumanrace.First,letusexaminethisdesiretocreatea"perfect"
human.Somewouldsaythatitisarighttoliveahealthyandnormallife. "Individuals
- ---
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areincreasinglyseenashavingarighttogenetichealth~parentshaveadutytoensurethis
outcome"(Twiss,1974).
Theoriginsofthisideastartedbackinthe1930s.Hermann1.Muller,theNobel
Prizewinningbiologistwrote,"Whatismostneededisanextensionofthefeelingof
socialresponsibilityothefieldofreproduction...Whenpeoplecometorealizethatin
somemeasuretheirgiftsaswellastheirfailingsanddifficulties-physical,intellectual,
tempermentalh vegeneticbasesandthatsocialapprovalanddisapprovalwill be
accordedtothemif theytakethesemattersintoaccountindecidinghowmuchafamily
tobeget,abigstepforwardwill havebeentakeninthemotivationofhuman
reproduction."Thiswasfurthereiteratedinthe1970sbyBentlyGlass.Hewrote"Ina
worldwhereeachpairmustbelimited,ontheaverage,totwooffspringandnomore,the
rightthatmustbecomeparamountisnottherightoprocreate,buttherightofeachchild
tobebornwithsoundphysicalandmentalconstitutionbasedonasoundgenotype."In
otherwords,theimportanceisnotonthefactthatbabiesarebeingbornandthatfamilies
shouldbehappyabouthavingchildren,butphysicallyandmentallyhealthychildren.
Thequestionowbecomeswhydobothofthesescientistsfeelthatit istheright
ofthechildandtheresponsibilityoftheparenttoprovidetheirchildwithageneticlean
billofhealth?Bothmentiontherightofthechild.Butahotlydebatedtopichasbeen
aroundforyears~dounbornchildevenhaverights?SinceJanuary2003,namedafter
Laciandherunbornchild,ConnorPeterson,NewYorkStatelawstatesthatafterthe
secondtrimesterafetusispartofthewoman'sbody.California,basedonthislaw,states
thatafetushasrightsaftertheembryonicstage(Newsweek,June9,2003).
----
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Inherbook,TheSocialCostsofGeneticWelfare,Miringoffoutlinesthreelabels
associatedtorightandresponsibilityonwhytohavegeneticallyhealthychildren.The
firstistheproblemofstigma.Toillustrateherpointofthestigmaof someonewhois
disabled,sheturnedtoErvingGoffman's1963study,Stigma.In it,hewrites"By
definition...webelievethepersonwithastigmaisnotquitehuman.Onthisassumption,
weexercisevarietiesofdiscrimination,thoughwhichweefficiently,if often
unthinkingly,reducehislifechances.Weconstructastigma-theoryanideologyto
explainhisinferiorityandaccountforthedangerherepresents,sometimesrationalizing
ananimositybasedonotherdifferencessuchasthoseofsocialclass.Weusespecific
stigmaterms uchascripple,bastard,moroninourdailydiscourseasasourceof
metaphor,animagery...Wetendtoinputeawiderangeof imperfectionsonthisbasisof
theoriginalone."Withthisquote,applyittothedeafperson.Deafpeopleasawhole,
werelabeled"deafanddumb".Therewasalabelthatwasgiventodeafpeople.
AlexanderGrahamBellfeltstronglythathemoredeafpeoplemarried,themorelikely
theiroffspringwouldbedeafandthereforedangeroustosocietybecauseitwouldlower
thestatusofthesociety.Thisproducesmorepeoplewiththatlabelofbeing"deafand
dumb".Also,withthestigmaofbeingdeaf,camewordssuchashearing-impairedor
disabled.
In recentyears,thetermpotentialstigmahasbecomeanideathathasbeen
studied.Potentialstigmaisthelabelingofafetusbasedonchromosomeliabilities.
BioethicistMarcLappe(1979)wrote,"Attheverymomentyouacquirea'bit'ofgenetic
informationaboutafetus(oranyotherpersonforthatmatter),youhavebeguntodefine
himinentirelynovelterms.Youtellhim(andsometimesothers)somethingaboutwhere
---
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hecamefromandwhoisresponsibleforwhatheisnow.Youprojectwhohemayor
maynotbecomeinthefuture.Yousetcertainlimitsonhispotential.Yousaysomething
aboutwhathischildrenwill belikeandwhetherornothewill beencouragedor
discouragedtothinkofhimselfasaparent.Inthiswaytheinformationyouobtain
changesboththeindividualwhopossessesitandinturn,thefutureofthatinformation
itself" Theideaofpotentialstigmaisanunfairlabel,butoftenusedinsociety.For
example,givingadeafbaby,oranyotherbaby,thelabelofapotentialstigmaisnot
warrantedforthesimplereasonthatwesimplydonotknowthefutureoutcomeofthe
babyandwhoheorshewill become.Manyhearingparentsofdeafchildrenfacethat
potentialstigmathathedeafchildwill neverbeasgoodastheirhearingsiblingsor
extendedfamily.
ThesecondideaMiringoffpresentsi theproblemofpowerlessness.Thisrelates
tothetermpower,ortheelite.TheattitudeofthiscanbetracedbackedtoNaziGermany
andthemanyexperimentsa wellasthecleansingoftheworldfromJewsoranyonelse
notAryan.Althoughthescientificommunityisnotlookingtoridtheworldofanentire
race,technologicaldvancementat emptsomakeamore'perfect'humanbeing."Inthe
1930's,HermannJ. Muller,theAmericangeneticistandwinneroftheNobelPrize
advocatedaprogramof' eutelegenesis',thatistheselectionofspermforsuperiormen
forpurposesofwidespreadartificialinsemination"(Kevles,1985).Mullercontinuedthis
thoughtwellintothe1960swhenhewishedtoreplaceformerheroesuchasMarxand
LeninwithmoretraditionalleadersuchasEinstein,Pasteur,Decartes,andDaVinci
(Miringoff,1991).Shecontinueswith,"Thisquestfor'superiortypes'hasnot
dissipated.Inthe1980s,thesearchreemergedintheformofthe"Shockeycontroversy".
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InanattemptimplementMuller'sprogramofeutelegenesis,aCaliforniaspermbank
soughttoacquirethespermofNobelPrizewinnersforpurposesofartificial
insemination.Theclinic'sgoalsinthecreationof' superiorindividuals'andthe
participationoffiguresuchasShockeysuggestthatheelitistemphasisof classical
eugenicshasnotyetvanished.Thecontinuingbeliefthatsuperiorintelligencecanbe
geneticallyendowedremainsapowerfulforceincontemporarysociety".
Thebeliefofsuperiorintelligencemakesomeoneliteisnottheonlyformof
elitism.Recently,HallofFameBostonRedSoxsluggerTedWilliamspassedawaywith
hisbodybeingcryogenicallyfrozeninanattempttousehisDNA tocreatesomeonewho
canbecomethehitterhewas.TedWilliamswasregardedtheasthegreatesthitterofall
time.
Letusapplythislabelofpowerlessnesstothedeafcommunity.Aredeafpeople
powerlessbecausetheyaredeaf?Aretheyoranyoneoneelsedeemedisabled
powerless?If welookatthisideaofpowerlessnessandtheideaoftheelite,accordingto
theWashingtonPostarticleofthecouplewantingadeafbaby,it isexactlytheopposite
ofMuller's"eutelgenesis",withdeafness,notintelligence.
ThethirdassessmentofgeneticwelfarethatMiringoffusesistheproblemof
alienation.Forthis,shecategorizestheproblemofalienationi to3categories:1)the
humanbeingasacommodity-thatcanbeboughtorsold;2)thehumanbeingasobject-
thatwhichcanbemanipulated;and3)thehumanbeingasartificial-thatwhichis
distancedITomthenatural.Wewill brieflyexaminethesethreecategories.
Firstfordiscussion,isthehumanbeingasacommodity-thatwhichcanbebought
andsold.Thereareafewexamplesthatcanbelabeledintothiscategory:surrogate
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mothersandin-vitrofertilization.MiringotIwrites,"Surrogateparentingcreatesthe
opportunityosellthehumanbodyforprofitofthesurrogateparentorfortheprofitof
third-partybrokers...Thesaleof infantsandchildreniscurrentlyforbiddeninpracticeor
in lawinmostsocieties.In surrogateparenting,however,paymentsarepresumablyfor
'servicesrendered'.MiringotIalsousesanexampleofa1985caseinVictoria,Australia
where"seriousconcernsaroseoveraninvitrofertilizationproposalthatincludedplans
foracommercializedcenter.AtMonashUniversity,thesiteoftheclinic,"fiftyfaculty
membersandothers..attackedtheproposalasleadingtoa'neweraofreproductive
exploitation'and"creatingbabiesforprofit-makingpurposes."(HastingsCenterReport
15,1985).
Withnewformsofmedicaltechnology,it iseasytoimaginewhatsomeofthe
capabilitiesareregardingeneticengineering.Inhersecondcategory,MiringotI
discussesthehumanbeingasobject-thatwhichcanbemanipulated.Howfardoesone
godrawingthelinewithhumansasobjects?MiringotIwrites"Oneofthemostfrequent
complaintsagainstdevelopmentsingeneticandreproductiveengineeringisthe
perceptionthathehumanbeingsareincreasinglyusedforpurposesofscientific
research."Atwhatexpensedoesthehumanracehaveinscientificresearch?Howfar
canscientistsgointreatinghumansasobjectsinordertogainscientificdevelopments?
"Thenewtechnologiesappeartopermitorencouragetoobjectificationfthehuman
beingasathingorobjectforexperimentalpurposes.Further,it isargued,if human
beingsaretobemanufactured,made,orconstructed,theymayalsobesubjecttoallthe
typesofmanipulationthatcanbelogicallyimposedonanymanufactureditem"
(MiringotT,1991).Anexampleofthismanufacturingprocesswouldbein-vitro
- -
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fertilization(IVF). PreviousattemptsatIVF resultedinmiscarriagesandserious
disabilities...butthefirstchildbornoflVF washealthy(Miringoff,1991).
"Themanipulationfhumanmaterialissimilarlydisplayedintheuseof 'spare
embryos',whichoftenemergeasaresidueoflVF techniquesandothereproductive
procedures.Theuseandpropertyofhandlingspare mbryoshasspurredintensive
debateinternationally"(Grobstein,1982).MiringotIcontinuesbywritingresearchon
sparembryoshasbeenbannedinsomecountries,forit isarguedthatunlikespermand
egghandling,themanipulationfembryosinvolvesapotentialhumanbeing.Robert
Edwards,andIVF specialisttated,"Thesesparembryoscanbeveryuseful.Theycan
teachusthingsaboutearlyhumanlifewhichwill helpthatpatientandotherpatients.It
isveryimportanttoknowthathesetypesofpatternsofgrowththatwegetinour
culturesarenormal-asnormalaswecanensure-andI believeit isabsolutelyessentialto
examinethespeedofgrowthofthesembryos...toexaminethischromosomes...which
involvesflatteningthenonatinypieceofglassandlookingatthenumberof
chromosomestheyhave."Whilethisideaofusinghumanembryosforexperimentsmay
seemlikeagoodideaonpaper,westillneedtolookattheethicalimplicationsofthis.
DavidDevoreattheWoodrowWilsonBiologyInstitute
(www.woodrow.org/teacherslbi/1992/genscre l.html.)wrotethepossibleoutcomesof
geneticscreeningexpertseeare:
1) Geneticdiscrimination-peoplewithgeneticflaws,notallwhichshowupas
dysfunctions,maybedeniedlifeinsurance,healthinsurance,andaccessto
schoolingorjobs.
-- - --
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2) Differentialtreatment-employerscouldhireonlythosepeoplewhosegenes
indicatetheyareresistanttohealthazardsoftheworkplace,whichisa
cheaperalternativetomakingtheworkplacesafeforall.
3) Eugenics-socialorpoliticalpressuremaybeappliedtothepeopletomake
childbearingdecisionsonthebasisofgeneticinformation.Matingbetween
thosewithvaluedgenesmaybeencouragedwhilematingbetweenwith
dangerousrecessivetraitsmaybeprohibited.Womencarryingfetuseswith
geneticabnormalitiesmaybeencouragedtoabort.
4) Geneticdeterminism-geneticdeterminismisthebeliefthatbehavioralnd
personalitycharacteristics,suchasintelligenceorcriminalbehavior,are
mostlyafunctionofgenes.Geneticdeterminismi pliesafatalisticattitude
towardhealthanddisease.It canbeusedtojustifybigotryandtoperpetuate
racialorethnicinequalities.A geneticunderclasscouldbecreated.
Devorealsoposestheseworryingquestions:
1) Onceitbecomespossibletotestquicklyandreliabilityforthousandsof
geneticonditions,will physiciansbeexpectedtoperformsuchtests?Will
thephysicianbeliableforfailingtotestorforfailingtoinformparentsof
everydetailofthetestresults?
2) Whoshouldcounselpatientsaboutwhatheirgeneticblueprintsmeanand
howwill peoplereactothesureknowledgeoftheirparticulargenetic
makeup?
3) Will healthinsurersdenypoliciestopeoplewithgenesfordiseaseswithhigh
economicost?Will lifeinsurers?Doeseitherhavetherightto?
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4) Shouldlawsbepassedtoprotectpeopleagainstgeneticdiscriminationby
privatentities?
5) Howcangeneticprofilesbekeptconfidentialndhowcanthediscriminatory
useoftestresultsbeprevented?Sincesometestswill revealinformation
aboutotherfamilymembers,cantheprivacyoftheserelativesbeprotected?
6) Dopeoplehavetherighttochoosenottoknowaboutheirgenes?Do
mothershavetherighttochoosenottohavetheirfetusestested?
ForMiringoff'sthirdideawithintheproblemofalienationisthehumanbeingas
artificial-thatwhichcanbedistancedfromnatural.Whenlookingatthisnotion,twokey
wordsareprevalent;artificialandnatural.Ingeneticterms,wecanaskourselvesif
geneticengineeringis somethingthatgoesagainstwhatisnatural.Therehavebeen
manydebatesoverthisissue."Tosomescholars,manyofthenewtechnologiesseemso
alienfromthatwhichweconsidernaturalthatintensedebateshaveemergedovertime
overtheverymeaningofthetermsartificialandnatural.Onedebateposesaquestion
thisway:Shouldreproductionbelefttoitsoriginalform,as"natureintended",oris
laboratoryreproductioni factequallynatural,andperhapsmoreefficientandhealthier,
givinghumanbeingsnewoptions,choices,andhopes?Is it morehumantocreate,build
andcontrolnature,orinsteadshouldhumanreproductionbeoneofthelast"sacred"
areas,whichscienceandtechnologyoughtoleavealone?"(MiringotT,1991)
JosephFletcher,supportingtheartificialapproachwrites,"Manisamakeranda
selectorandadesignerandthemorerationallyconceivedanythingis,themorehumanit
is. Anyattempttosetupanantinomybetweenaturalandbiologicalreproduction the
onehandandartificialordesignedreproductiontheotherisabsurd...itseemstome
- - -- ---
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thatlaboratoryreproductionisradicallyhumancomparedtoconceptionbyordinary
heterosexualintercourse.It iswilled,chosen,purposed,andcontrolled,andsurelythese
areamongthetraitsthatdistinguishHomoSapiens£Tomothersintheanimalgenus,£Tom
theprimatesdown."
However,ontheoppositesideofthespectrum,wehaveLeonKass,whosupports
thenaturalapproach.Hewrites,"Isthereperhapssomewisdominthemysteryofnature,
whichjoinsthepleasuresofsex,thecommunicationf love,andthedesireforchildren
intheveryactivitybywhichwecontinuethechainofhumanexistence?Is notbiological
parenthoodabuilt-in"mechanism"selectedbecauseit fostersandsupportsinchildren?
Wouldnotthelaboratoryproductionofhumanbeingsnolongerbehumanprocreation?"
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Conclusion:
Theworldinwhichweliveintodayhasdrasticallychanged,especiallyinthe
fieldsofbio-medicineandgenetics.Termslike"defective"and"normal"havebeenat
thecenterof intensedebate.Whatisdefectiveandwhatisnormal?Weexaminedcases
ofgenderselection.Isgenderselectionbecomingprominentintheworldtodaysimply
becausesomeonewantedaboyinsteadofagirlorviseversa?Doesthatmeanthat
whateverthecouplegets,thechildisdefectivebecauseitwasselectedbytheparentsand
notthenaturalprogression?Manyofthesequestionscanbedebatedanddebated.
Thispaperexaminedthecaseofpersonswithdisabilitiesandtheirplacein
society.Miringoff'sbookTheSocialCostsofGeneticWelfarexaminedthestigmathat
personswithdisabilitieshaveuponthem.Shelookedatthreelabelsthatwereplacedon
them:theproblemofstigma,theproblemofpowerlessness,andtheproblemof
alienation.Thesethreelabelshavefollowedpersonswithdisabilities.Fordeafpeople,
thestigmawasbeingimpairedtohearing.Forpowerlessness,itwasthatdeafpeople
couldnotdothingsthathearingpeoplecould,andforalienation,itwassurrogate
parentingandwantingspecifictraitsinchildren,suchasthecouplefromBethesda,
Maryland.Weareenteringatimeinourhistorywhereweareclosertohavingthe
capabilitiesforcreatingthe"perfect"baby.Withthis,ethicalissuesbecometheforefront
ofthistopic.
TheethicalquestionspresentedbyDavidDevoreonpages31-33arequestions
thatmanygeneticscreeningexpertshavepondered.Helistedgeneticdiscrimination,
differentialtreatment,eugenics,andgeneticdeterminismastopicsthatheandothersfear
will betheoutcomesforwhyweshouldnotcontinuewithgeneticexperiments.
-----
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Ethicalissuesalsocometoplaywhendiscussingnaturalandartificial.Miringoff
questionedthemeaningsofthesewords.Shouldreproductionbelefttoitsoriginalform,
asnatureintendedoris itjustasgoodmakingbabiesinthelaboratories?Arethere
benefitsmakingbabiesinthelaboratory?
ThehumangenomehasbeenidentifiedbytheU.S.GenomeProjectinamatter
ofthirteenyears.Scientistshaveidentifiedconnexin26,aparticulargenewhichwhen
mutatedisknowntocausenon-syndromicdeafuess.Thiswasthefirstgenetobe
identifiedforanon-syndromicformofdeafuess.Thishasbeenanimportantdiscoveryin
identifyingdeafuess.Butthisleadstoabroaderquestion-whatdowedowithit? Now
thatithasbeenidentified,doweeliminateitoragain,letnaturetakeitscourse?If, for
example,cancerorobesityisfoundinthegeneticmakeupofachild,whatdowedowith
it? Is itethicallyandmorallycorrecttoeliminatethatgene?
In thispaper,I identifiedtwosyndromesthatareassociatedwithdeafuess.They
areUsher'ssyndromeandWaardenburgsyndrome.Thesearenottheonlyonesbutare
prevalentindeafpeople.Usher's yndromeisthemostcommonear/eyedisorderwhich
isthecauseof3-6%ofearlyonsetdeafuess.Thisisaprogressivesyndromeventually
leadingtoblindness.InWaardenburgsyndrome,yesareofdifferentcolorsandalsoa
distinctivecoloringofthehair.Also,therearecertaintypesoffacialstructures,usually
noticedbythetrainedeye.
Thispaperdiscussesvarioustopicssuchastheoriginsofdeafuess,especiallyon
Martha'sVineyardtogenderselection.Thispaperisnotthefinalwordonwhatisout
thereasfarasresearchongeneticsanddeafuess.Still,thereismuchtogointermsof
researchofdeafuess.Whatcomesintothepicturewithdeafuessi thataswementioned,
- ---
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deafpeopledonotlookatdeafnessasadisability.Most,ifnotallhearingpeoplewould
classifydeafnessasadisability.Thedeafcommunitydoesnothavethissameopinion.
Whenwediscussedtheoriginsofdeafness,AlexanderGrahamBellwasafraidthatif
deafpeoplemated,thentheywouldproducemoredeafoffspring.I donotthinkthere
will everbearightanswerastowhatodowithmakingthe"perfect"child.Debateswill
continueandpeoplewill havetheiropinions.It ishardtopleaseallsidesofthisissue.
Wewill continuetostudytheissuesthathispapercoveredandseewhatthoseresults
bringtosociety.
- - - - - -
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Aooendix
Glossary:
Allele-oneorseveralpossibleformsofaparticulargene,whichmayormaynotbe
pathological.
Autosomalinheritance-thetransmissionfanallelecarriedonanautosome.
Autosomalinheritanceissuspectedwhenacharactercanbetransmittedbyaparentof
eithersextoachildofeithersex.
Autosomaldominant-thepedigreepatternseenwhenanalleleatanautosomallocus
causesadominantcharacter
Pedigreedescriptionofautosomaldominantinheritance-bothmalesandfemales
canbeaffected.Thedisorderistransmittedfromgenerationtogenerationa dcanbe
transmittedinallpossibleways:femaletofemale,femaletomale,maletofemale,and
maletomale(thislatterspecificallydistinguishesautosomalfromX-linkedinheritance).
Formalsegregationstudiestoshowthathepossibleratiois 1:1affected:non-affectedin
individuals'familiesisnotusuallypossible.Insmallfamiliesthemodeof inheritance
canbedifficultodetermine,buttransmissionfarareconditionacrossthreegenerations
isgoodevidencefordominantinheritance.Manydominantconditionsarevariable(even
withinfamilies)andmayskipgenerations.
Autosomalrecessive-thepedigreepatternseenwhenanalleleatanautosomallocus
causesarecessivecharacter.
Pedigreedescriptionofautosomalrecessiveinheritance.Bothmalesandfemales
canbeaffected.Ittheparentsofaffectedindividual(s)areconsanguineous,then
recessiveinheritanceismorelikely,butnotcertain.Usuallyonlyindividualswithinone
- --
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sibshipareaffected;parentsandotherelativesareusuallyunaffected.Inmostcases
thereisonlyoneaffectedindividualinthefamily,makingthepedigreepatternhardto
identifyasautosomalrecessive,butinlargemultiplyinbredkindreds,affected
individualsmaybeseeninseveralbranchesofthefamily.
Carrier-anunaffectedpersonwithonepathogenicandonenormalalleleatalocus.Best
restrictedtoheterozygotesforrecessiveconditions,butthewordissometimesappliedto
unaffectedpeoplewithageneforanincompletelypenetrantorlate-onsetdominant
condition.
Chromosome-astructurecontainingmanygenesarrangedonalongstrandofDNA.
Eachpersonhas23pairsofchromosomesincludingapairofsexchromosomes.
Connexin-isaproteinthathelpsactivatehaircellsintheinnerear.Whenmutations
occurintheConnexin26gene,alsoknownasGJB2,it isthemostcommongeneticause
ofdeafnessandarethoughttoberesponsibleforuptohalfofrecessivenonsyndromic
hearingloss.
DNA (deoxvribonucleica id)-thechemicalthatmakesupgenes.It iscomposedof
adenine(A),cytosine(C),guanine(G),andthymidine(T).
Dominant-acharacterthatismanifestwhenpresentintheheterozygousstate.
Dominantmutation-amutationi agenethatisstrongenoughtomakeaperson
affectedevenif thepersonalsohasanormalcopyofthegene.
Gene-chromosomescontainthousandsofgenes.Everygeneisresponsibleforone
characterofa person,i.e.thecoloroftheeyes,bloodtype,etc.
GeneMaooin2-isatechniqueusedtofindthepreciselocationofgeneson
chromosomes.
---
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Genetictestin2-istheprocessofcomparingthesequenceofaparticularperson'sgene
withthatoftheregularlyoccurringene.
Genotvoe-thegeneticonstitutionofaperson.Onecantalkofthegenotypeatasingle
locus,ortheoverallgenotype.
Hereditarv-transmittedinafamilybygeneticmeans.
HeteroZV20US-havingtwodifferentallelesatalocus.
HomOZV20US-havingtwoidenticalallelesatalocus.
Inbred-apersonisinbredwhoseparentsarebloodrelatives(consanguineous).Since
ultimatelyeverybodyisrelated,apracticalworkingdefinitionisthatparentsaresecond
cousinsorcloserelatives.
Kindred-anextendedfamily
Locus-thepositionthatageneoccupiesonachromosome.Peoplehaveapairofeach
autosome,soapersonhastwoalleles(identicalordifferent)ateachautosomallocus.
Mutation-achangeinagenesequencethatoftendisruptsthefunctionofthegene.
Non-oenetrance-describesthesituationwhenapersoncarryingageneforadominant
characterdoesnotmanifestthecharacter.Thisisbecauseoftheeffectsofothergenesor
ofenvironmentalf ctors.
Nonsvndromicdeafness-theonlyobviousmedicalproblemisthelossofhearing.
OtTsorin2-aperson'soffspringarehisorherchildren,regardlessoftheirage.
Penetrance-theprobabilitythataphenotypewillbeseenwithagivengenotype.
Phenotvoe-theobservedcharacteristicsofaperson(includingtheresultofclinical
examination).Comparewithgenotype.
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Recessive-acharacterthatismanifestonlyinthehomozygousstate,andnotin
heterozygotes.
Recessivemutation-thealteredgeneisnotstrongenoughtohaveaneffectif aperson
alsohasoneunalteredgene.
SibshiD-asetofsibs.
Sibs(siblin2s)- brothersandsisters,regardlessof sex.
Svndrome-theoccurrencetogetherofseveralfeatureshavingpresumedcommoncause.
Svndromicdeafness-hearinglossthatisassociatedwithothermedicalproblems.
X-linkedinheritance-X-linkedinheritanceisseenwhenaconditioniscausedbyan
allelelocatedontheX-chromosome.
-Definitions from(Read,2001;Relun,Corey,Williamson,& Korf, 2001)
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Tounderstanddeafness,wemustfirstunderstandhowtheearworks. Belowisa
diagramoftheear.
OUTEREAR INNER EAR
.
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EARORUMI
.
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t
I
I
I
.,
DIAGRAM OF T8)E HUM~ EARI ,
trom:httn:/Ic1erccenter.l!allaudet.edulInfoToGo/535/ear1.GIF
Wewill describethefunctionoftheearbeginningwiththeouterear.Theouterearto
-collectandresonatesound,assistinsoundlocalization,andfunctionasa.protective
mechanismforthemiddle ar.Thepinna,orauricleisthe-visibleportionoftheear
consistingofskincoveredcartilage.Theexternalauditorymeatus,ortheearcanalisa
narrowchannelleadingfromanopeninginthesideoftheheadthatmeasures23-29mm
inlength.It directsoundtotheeardrumortympanicmembrane.Thetympanic
membraneli sattheendoftheexternaluditorycanal.It ismadeofseverallayersof
skinembeddedintothebonyportionofthecanal.
Themiddle arisanairfilledspacelocatedwithinthetemporalboneoftheskull.
Themiddle arcontainstheossicularchain,orthemelleus(hammer),incus(anvil),and
thestapes(stirrup).Themelleusconsistsofa longprocesscalledthemanubriumthatis
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attachedtothetympanicmembraneandaheadthatisattachedtothebodyoftheincus.
Theincusisfittedintoarecessinthewallofthetympanicavitybythecrus,orleg.The
longcrusoftheincusisattachedtotheheadofthestapes.Thestapesconsistsofahead
andtwocrura,orlegs(pluralofcrus)thatattachestoafootplate.Thefootplateisfitted
intotheovalwindowofthecochlearwallandheldinplacebytheannularligament.
(Stach,1998).
Theinnerearconsistsoftwoparts:thecochleandthevestibularpart.The
cochleacontainstheauditoryreceptors,whilethevestibularpartcontainsthebalanceand
gravityreceptors.Thecochleaconsistsofabonytubespiralingaroundacentralcore
dividedbyacentralpartitionalongitslength.Thepartition,alsoknownasthebasilar
membrane,vibrateswhensoundenergyis introducedintothecochlea(Steel& Palmer,
1996).Oneendisconnectedtotheovalwindow;theotherendisalsoconnectedwith
anotherpartofthemiddle arthroughanothermembranecalledtheroundwindow.The
innerearisfluidfilledandwhenthestapesmove,arippleissentrightoftheinnerearto
theroundwindow.Thiswavemovementthroughtheearfluidisonlypossiblebecause
theroundwindowiselastic.At somepointalongtheV-tube,orcochlea,theripplewill
haveamaximumwaveform;it isprobablethathismaximumwaverepresentsthe
specificftequencyofthesoundbeingheard.Delicatetinyhairsbalanceonamembrane
calledtheorganofCorti,andconnectdirectlytoamultitudeofnerveendings,whichjoin
togethertoformtheauditorynerve.Theytransmitthesoundtothebrain(Freeland,
1989).
Whendiscussingtheprocessoftheearandhowwehearsounds,wemustalso
definesometermsusedinaudiologyfordetermininghowmuchorhowlittleonecan
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hear.Sensitivityisdefinedasthecapacityofasenseorgantodetectastimulusandis
quantifiedbythedeterminationfthresholdofaudibilityorthresholdofdetectionof
change.Absolutesensitivityistheabilitytodetectfaintsound.Differentialsensitivity
istheabilitytodetectdifferencesorchangesin intensity,fTequency,orotherdimensions
ofsound.Yourthresholdisthelevelatwhichastimulusorchangeinstimulusisjust
sufficienttoproduceasensationoreffect.Absolutethresholdisthethresholdof
audibilityorthelowestintensitylevelatwhichanacousticsignalcanbedetected.The
differentialthresholdisthesmallestdifferencethatcanbedetectedbetweentwosignals.
Hearinglossaffectspeopleindifferentpartsoftheear.Twotypesofdeafnessare
sensorineuralandconductive.Sensorineuralhearinglossisaffectedintheinnerear.If
thereisahearinglossofthecochleaorigin,thenbothairandboneconductionthresholds
will beaffectedsimilarly.Whenhearinglossoccursinthemiddleorouterear,it is
calledconductivehearingloss.Figure1showsandaudiogramofnormalhearing.
-;18
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Figure1:NonnalHearing-trom:http://www.babyhearing.org/HearingAmplificationIHearingLoss/audiogram.asp
Whenreadinganaudiogram,figure2isanexampleofvariouslevelsofhearingand
wheretheywouldbeplotted.
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Ffequencyin Hertz(Hz)
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Figure2:foundin-httD:llwww.audiologv.orgfconswner/guidesluva.oho
--
52
ConjvnctJva.I"." .'
Oraserrata,
Ciliarybody ~',
Aqueous
Iris
Anterior
chamber
Comea ..
Pup" '
uns
Posterior
chamber "
.
1T '
C
~
.
.
.
.
...
..
.
.
.
.
.
.
.
.
Canalof ~, , '.,. ~~.
Schlemm 1'. ":,~~
.",
':~
~~. "
Conjunctiva~. "
Vitreous
Sclera
\ ~ - Choroid
:' . ,," :0..-
" / .,.,' RetIna
\1//
f / ' . "'f~ Macufa
\. (-_.~./ Artery
..""-. ..~. \ f" J (centralretinal)--~.,,\. .. -,...'.. .-:;~~/"7jA',.. ~.i.~; ~
.
..,
..
Optic
d' ~ I.~" . --.~ nerve
/ "-
/
......-
,
\,
..-
-I
i V8ln(C8n~rdnal)
¥ Rectusln8e11a1ls
. Theanteriorchamberistheareaboundedinfrontbythecorneaandinbackby
thelens,andfilledwithaqueous.
. Theaqueousisaclear,waterysolutionintheanteriorandposteriorchambers.
. Thearteryisthevesselsupplyingbloodtotheeye.
. ThecanalofSchlemmisthepassagewayfortheaqueousfluidtoleavetheeye.
. Thechoroid,whichcarriesbloodvessels,istheinnercoatbetweenthesclerand
theretina.
. Theciliarybodyisanunseenpartoftheiris,andthesetogetherwiththeora
serratafonntheuvealtract.
. Theconjunctivaisaclearmembranecoveringthewhiteoftheeye(sclera).
. Thecorneaisaclear,transparentportionoftheoutercoatoftheeyeballthrough
whichlightpassestothelens.
. Theirisgivesoureyescolorandit functionsliketheapertureonacamera,
enlargingindimlightandcontractinginbrightlight.Theapertureitselfisknown
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asthepupil.
. Thelenshelpstofocuslightontheretina.
. Themaculaisasmallareaintheretinathatprovidesourmostcentral,acute
vIsIon.
. Theopticnerveconductsvisualimpulsestothebrainfromtheretina.
. Theoraserrataandtheciliarybodyformtheuvealtract,anunseenpartofthe
lflS.
. Theposteriorchamberistheareabehindtheiris,butinfrontofthelens,thatis
filledwithaqueous.
. Thepupilistheopening,oraperture,oftheiris.
. Therectusmedialisisoneofthesixmusclesoftheeye.
. Theretinaistheinnermostcoatofthebackoftheeye,formedoflight-sensitive
nerveendingsthatcarrythevisualimpulsetotheopticnerve.Theretinamaybe
comparedtothefilmofacamera.
. Thescleraisthewhiteoftheeye.
. Theveinisthevesselthatcarriesbloodawayfromtheeye.
. Thevitreousisatransparent,colorlessmassofsoft,gelatinousmaterialfillingthe
eyeballbehindthelens.
From:httt>://www.discovervfund.org/anatomvoftheeve.htmi
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